is not yet sufficiently appreciated that there are maniy factors, aside from heart disease, which may affect the electrocardiogram. This is a matter of considerable importance for anyone making electrocardiographic interpretations. It becomes especially significant in those instances where the electrocardiogram is on the borderline of normality, or in attempting to evaluate the successive changes in electrocardiograms taken serially.
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It is the T waves of the electrocardiogram wlhich are most commonly and significantly affected by these extracardiac factors. A good example is digitalis, which may so alter the contour of the S-T segments and T waves as to make interpretation difficult, unless it is known or suspected that the drug has been given. Significant T wave changes may also result from the inhalation of tobacco smoke (1), alkalosis (2) , and change in body position (3), merely to mention a few factors.
Recently we have taken a renewed interest in the effects of exercise and of certain commonly used drugs on the normal human electrocardiogram. Many of the studies in this connection have been carried out on animals (4 to 8), and few or none of the results are directly applicable to man, except as noted above. Furthermore, the results of the studies on man show no general agreement, and this has resulted in some confusion. Our plan of study has been simple and eminently practical, being designed more to demonstrate whlat clhalnges occur tlhani to slhow why.
METHODS
The effects of exercise, adrenaline, ergotamine tartrate, acetyl-P-methylcholine (mecholyl), and atropine sulfate were studied with reference to electrocardiographic changes in five normal subj ects. Right carotid sinus pressure was studied in four subjects. The three classical leads were used. The subjects were all healthy males without heart disease. Their ages were 21, 29, 30, 31, and 38 years. All had normal electrocardiograms. Three were physicians and the other two were familiar with controlled laboratory procedures.
Each experiment was preceded by a period of rest until the pulse and blood pressure were stabilized. All the electrocardiograms were taken with the subject in the sitting position. Sufficient time was allowed between experiments for the effect of the previous procedure conipletely to disappear. Exercise and mecholyl were followed by three hours of rest before the next experiment was done. All the other tests were carried out on different days. A control tracing was taken after the subject had rested and immediately prior to starting each procedure. Repeated tracings were taken during the experiments at appropriate times (in order to obtain the maximum effect). Blood pressure, pulse, and respiratory rate, and general reaction were noted with each tracing, as well as the electrical axis of the QRS complexes.
INDIVIDUAL PROCEDURES
1. Exercise A. Method. The electrocardiograms were taken before, during, and immediately after exercise, the subject sitting on an orthopedic exerciser, pumping, as on a bicycle, with the right leg. The tracings were taken after three and twelve minutes, while vigorous pumping was continued. Also, continuous tracings of Lead 2 were taken in three subjects, beginning just prior to stopping exercise and continuing for two minutes after all activity had ceased.
B. Results. Exercise lowered the T waves of Lead 2 in all electrocardiograms of the five subjects (Figure 1 ), tlhouglh but sliglhtly as a rule. The T wave in Lead 1 was lowered in all but onle subject; that particular T wave showed no change. The T wave in Lead 3 was lowered in two subjects and was elevated in one subject (Table I) T-3 showed no change ( Figure 2 -A and Table II ).
The effect was maximal in ten to fifteen miinutes.
One subject was given 1 cc. of a 1: 100,000 solution of adrenaline intravenously. This resulted in marked lowering of the T wave, with transient inversion; Lead 2 only was recorded in this experiment (Figure2-B) . One subject showed frequent ventricular premature beats, while another showed a varying P-R interval with inverted P waves for a few minutes after adrenaline. Arrhythmias under adrenalinie have beeni noted by others ( 11 ). C. Commnient. Our finidinig of lowered T waves due to adrenialinie is in agreemiienit witlh that of Clouglh (12), who studied the effect of 7. . S . i . S . . . , , . crease from 0.4 to 1.5 mm. anid five a decrease of from 1.5 to 3.3 mnm." 3. Ergotaminie tartrate A. Method. One cc. of ergotamine tartrate (1 mgm.) was given subcutaneously to two subjects, but, due to marked nausea in those cases, only 0.5 cc. (0.5 mgm.) was given to the otlhers. Tracings were taken five, fifteen, thirty, anid, in three subjects, sixty minutes after the drug was given.
FIG. 2-B. EFFECT OF ADRENALINE
B. Results. Ergotamiiiie raised all the T waves of the tlhree leads of five subjects. except that T-2 in one subject showed no change 1 ( Figure 3 and Table III ). The effect was maximal in thirty to sixty minutes.
C. Comnnicitt. Almost identical results have been obtained by Nordenfelt (14) with twenty normals, using 1 cc. (1 mgm.). There is considerable evidence that ergotamine opposes the actioni of adrenalinie (8, 15, 16, 17) . We lhave observedI that exercise, whiclh stimulates the symiipatlhetic nervous systemii, and adrenaline, lower the T waves, and therefore the opposite effect of raisinig the T waves was of considerable interest. The elevation of the T waves was obtained without marked slowing of the pulse. 4 . Atropine sulfate A. Method. Onie-fiftieth of a grain of atropine sulfate was given subcutaneously. Marked drvness of the mouth was noted in each subject after about forty minutes. Tracings were taken twenty, forty, sixty and ninety minutes after the drug was given.
B. Results. Atropine lowered all the T waves of the three leads in three subjects. It lowered all the T waves except T-1 in one subject and all but T-3 in another subject ( Figure 4 and Table  IV) . One subject developed A-V nodal rhytlhnm twenty minutes after the atropine injection. By forty minutes this had changed to sinus tachycardia. Wilson (18) and Lewis (19) a half minutes after administratioin. Four subjects showed a fall in blood pressure ( Figure 5 and Table V) . C. Commnent. Meclholyl, supposedly a parasympatlhetic stimulant par excellence, has been found to cause tachycardia by all its users (20 to 24). This seemiingly paradoxical effect on the heart hias been discussed ably by others (23 B. Results. All subjects showed slowing of the pulse. There was an increase of the amplitude of all the T waves in Lead 3 of the five subjects. The T waves in Lead 1 and Lead 2 were elevated in two of the subjects. One Lead 1 showed a decrease in the T wave (Table VI) .
C. Comment. The predominant action of carotid sinus pressure on the electrocardiogram, aside
